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IN THE UNITED STATES ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

"PRELIMINARY AMENDMENT" 



APPLICANT: Wqlfgang FRAAS et al. 

DOCKET NO: P0L0047 

INTERNATIONAL APPLICATION NO.: PCT/DE99/03056 

INTERNATIONAL FILING DATE: 23 September 1999 

1 0 INVENTION: METHOD FOR CONNECTING TERMINALS TO A 

EXCHANGE VIA A COMMUNICATIONS NETWORK 

Hon. Assistant Commissioner for Patents 
Box PCT 
Washington D.C. 20231 

15 SIR: 

Amend the above-identified international application before entry into the 
national stage before the U.S. Patent & Trademark Office under 35 U.S.C. §371 
as follows; 

IN THE SPECIFICATION 

2 0 Please substitute the specification in the file with the enclosed substitute 

specification in compliance with 37 CFR 1 .125(b). Furthermore, a separate 
marked up copy of the specification that shows all changes relative to the previous 
specification is also enclosed. 



will 
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IN THE CLAIMS 

Please cancel all claims without prejudice and add new claims 8-14 as 
follows. 

WE CLAIM: 

5 8 . A method for transmitting data from communication terminals to a switching 
system via a packet-oriented communication network, comprising the steps of: 

setting up a data format formed of substructural elements for a data 
transmission between a switching system and commimication terminals, said 
communication terminals being connected to a packet oriented communication 
1 0 network via a hub, said communication terminals further being connected to said 
switching system via an access unit, 

transmitting said data in a form of substructural elements to said hub via a 
communication terminal, 

inserting said substructural elements in to data packets via said hub, 
15 transmitting said data packets to the access imit via the packet oriented 

communication network, 

extracting said substructural elements from said data packets via said access 
unit, and; 

forwarding said substructural elements to said switching system. 

2 0 9. A method for transmitting data from a switching system to communication 
terminals via a packet-oriented communication network, comprising the steps of: 
setting up a data format formed of substructural elements for a data 
transmission between a switching system and communication terminals, said 
cormnunication terminals being connected to a packet oriented communication 

2 5 network via a hub, said communication terminals ftirther being coimected to said 
switching system via an access unit, 



transmitting said data in a form of substructural elements to the access unit 
via said switching system, 

inserting said substructural elements in to data packets via said access unit, 

transmitting said data packets to the hub via the packet oriented 
communication network, 

extracting said substructural elements from said data packets via said hub, 

and; 

forwarding said substructural elements to a corresponding communication 
terminal 

10. A method according to claim 8, wherein said data packets are structured as 
Internet Protocol data packets. 

11. A method according to claim 8, wherein each substructural element exhibit 
a cell header, said cell header storing a channel identifier for designating an 
association of said each substructural element with a communication terminal, said 
cell header further storing a length indicator for specifying a number of payload 
segments transmitted in said each substructural element. 

12. A method according to claim 8, wherein said substructural elements are 
structured according to an ATM data format in accordance with a convention known 
as Second ATM adaption layer. 

13. A method according to claim 10, further comprising the step of: 
arranging said data transmission and said substructural elements in a payload area of 
an Internet Protocol data packet such that a substructural element begins in a segment 
defined as a first payload segment of the Internet Protocol data packet. 



14. A method according to claim 13, further comprising the step of: 
defining a pointer in said first payload segment for designating a start address of a 
first substructural element segment, said first substructural element located in the 
payload area of the Internet Protocol data packet. 



REMARKS 

The foregoing amendments to the specification and claims under Article 41 
of the Patent Cooperation Treaty place the application into a form for prosecution 
before the U.S. Patent and Trademark Office under 35 U.S.C. §371 . Accordingly, 
entry of these amendments before examination on the merits is hereby requested. 



Respectfully submitted. 




Steven H. Noll (Reg. No. 28,982) 
Schiff Hardin & Waite 
Patent Department 
6600 Sears Tower 
Chicago, Illinois 60606 
Telephone: 312-258-5790 
CUSTOMER NO. 26574 
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BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

REQUEST FOR APPROVAL OF DRAWING CHANGES 



APPLICANT(S): Wolfgang FRAAS et ai. 

ATTORNEY DOCKET NO.: P01 ,0047 

INTERNATIONAL APPLICATION NO: PCT/DE99/03056 

INTERNATIONAL FILING DATE: 23 September 1999 
INVENTION: METHOD FOR CONNECTING TERMINALS TO A EXCHANGE 
VIA A COMMUNICATIONS NETWORK 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 

Sir: 

Enclosed are three sheets of drawings showing in red, changes to 
Figures 1-3. Approval of the changes is respectfully requested. 



Submitted by, 

Steven H. Noll 
SCHIFF HARDIN & WAITE 
PATENT DEPARTMENT 
6600 Sears Tower 
Chicago, Illinois 60606-6473 
(312) 258-5790 
Attorney for Applicant(s) 
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BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

SUBMISSION OF DRAWINGS FOR PUBLICATION 



APPLICANT(S): Wolfgang FRAAS et al. 

ATTORNEY DOCKET NO.: P01 ,0047 

INTERNATIONAL APPLICATION NO: PCT/DE99/03056 

INTERNATIONAL FILING DATE: 23 September 1999 

INVENTION: METHOD FOR CONNECTING TERMINALS TO A EXCHANGE 
VIA A COMMUNICATIONS NETWORK 



Assistant Commissioner for Patents, 
Washington, D.C. 20231 



Enclosed are three sheets of drawings for publication, showing 
Figures 1-3, for the above-identified PCT application. 
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OR 98 P 2841 
5 Descripti o n 

Method} S P E C I F I C AT I O N 

TITLE 

METHOD FOR CONNECTING COMMUNICATION TERMINALS TO A SWITCHING 
SYSTEM VIA A COMMUNICATION NETWORK 

10 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is directed to a method for connecting communication 
terminals to a switching system [v i a a communication network] . 
[Ther e Is In] Description of the Related Art 

15 In modern communication technology, there exists an ever-increasing demand 

for broadband transmission of information such as, [for e xampl e , of] still and moving 
pictures in video telephone applications [or, resp e ctively,] and of large volumes of data 
on the [so-call e d] Internet. As a result, the significance of transmission technologies 
for high or variable data transmission rates (greater than 100 MBit/s) which take into 

20 account both the requirements of the data transmission (high speed at variable 
transmission bit rate) and the requirements of voice data transmission (maintenance 
of time correlations in the case of a data transmission by a communication network) is 
increasing. The [so-call e d] asynchronous transfer mode (ATM) is a known data 

2 



transmission method for high data speeds which additionally meets the requirements 
of voice data transmission. 

This requires, in particular, broadband data transmission right up to the 
communication end point area, i.e. from the transmitting communication terminal to the 

5 receiving communication temainal that is frequently called end-to-end transmission in 
the literature. The consequence is that the number of [so-called] ATM-capable 
communication terminals, i.e. of communication terminals which support the ATM data 
format for a transmission of data between communication terminals and the switching 
system associated with the communication terminal, rises [steeply] drastically. 

[Q If such ATM-capable communication terminals are connected to a switching 

system not directly but via a non-ATM-oriented communication network, (for example 
due to a large distance between the communication terminal and the switching system 
associated with the { 

Jcommunication terminal,) the ATM data format must be converted to the data format 

1 5 of the communication network f 

ibefore any transmission of data via the communication network takes place. If this 
communication network is a data network which frequently already exists in companies 
and in which, preferably, Internet protocols (IPs) are used such as, for example, the 
[so-cal l ed ?] "Ethernetf?}" or the [ao-called ?] "Tokenringf?}", the transmission of data 

20 to be transmitted in a voice call will take place via such an IP-oriented communication 
network in accordance with the Realtime Transport Protocol (RTP) according to ITU-T 
(International Telecommunication Union) Standard H.225.0, 
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If compressed voice data are transmitted - as used, for example, in mobile radio 
- these compressed voice data must be decompressed at the transmitter end before 
they are transmitted via the IP-oriented communication network, converted into the IP 
data format according to the RTP protocol and then recompressedforthe transmission. 
5 Furthermore, the data must be decompressed at the receiver end, converted into the 
original data format and then recompressed for the further transmission. This frequent 
compression/decompression of the voice data leads to a corruption at the receiver end 
of the voice data originally transmitted which may be audible and can thus be sensed 
to be disturbing. 

10 It is the object of the following invention to specify a method by means of which 

voice data transmission via an IP-oriented computer network is made possible without 

loss of voice quality. 

[Accord i ng to the invention, the obj e ct is achieved by m e ans of the features of 

claims 1 and 2, r e sp e ctively. 
15 }To provide a better understanding of a data transmission between an ATM-capable 

communication terminal and a switching system associated with the communication 

terminal, it appears to be { 

Jnecessary first of all to discuss known principles again in greater detail. 

A data transmission between an ATM-capable communication terminal and a 
20 switching system associated with the communication terminal - frequently called Home 
PBX of the communication terminal in the literature - usually takes place on the basis 
of so-called CPS (Common Part Sublayer) packets - [called] referred to as 
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substructural elements SE in the following text [which follows] - according to the 
so-called ATM adaptation layer AAL-Typ2. In this arrangement, the ATM adaptation 
layer AAL provides an adaptation between the format of the ATM layer (layer 2) and the 
network layer (layer 3) of the OSI (Open System Interconnection) reference model. 

A substmctural element SE is composed of a 3-byte-long cell header SH and a 
payload area I of variable length (0 to 64 bytes). The cell header of a substructural 
element SE, in turn, is subdivided into an 8-bit-long channel identifier CID, a 6-bit-long 
length indicator LI, a 5-blt-long user-to-user indication UUI and a 5-bit-long cell header 
error control HEC. 

SUMMARY OF THE INVENTION 

A significant advantage of the method according to the present invention 
consists in that the data packed Into substructural elements can be transmitted 
transparently, i.e. without processing via the IP-oriented communication network and 
there is thus no compression/decompression and conversion according to the RTP 
protocol at the transmitter and receiver end. 

A further advantage of the method according to the invention consists in that, by 
substructuring the data packets set up for a data transmission via the IP-oriented 
communication network into [so-called] the substructural elements, f 
Jdata allocated to different communication terminals can be transmitted within a data 
packet. 

t 



Advantageous furth e r d e v e lopments of th e i nv e ntion ar e specified in the subclaims. 
An advantage of e mbodiments of th e invention defined in the subclaims consists, 
among other things, in that] Furthermore, the present Invention, due to the 
transmission of an individually adjustable number of payload bytes associated with a 

5 voice link in a substructural element of a data packet, is capable of a data transmission 
with a variable transmission rate [can be impl e m e nted] . This makes it possible to use 
compression algorithms which generate a variable datastream without corruption of the 
information, from a continuous datastream in dependence on the redundancy existing 
in the data to be transmitted. 

10 [A furth e r advantage of e mbodim e nts of th e inv e ntion defin e d in the subclaims 

consists in that] In addition, due to the definition of the first payload segment of a data 
packet as a pointer which designates the start address of a first substructural element 
located in the payload area of the data packet, by implementing the present 
invention it is possible to synchronize transmitter and receiver in a simple manner 

15 when one or more data packets are lost. 

f in the text which fo l l o ws, an exemplary embodiment of the invention will be 
e xplaine d in greater detail with reference to the drawing, in whi ch:] BRIEF 
DESCRIPTION OF THE DRAWINGS 



6 



[f i gure 1 :] Figure 1 shows a structure diagram for the diagrammatic 
representation of communication terminals connected to a switching system via an 
IP-oriented communication network^. 

Figure 2 ft} shows a structure diagram for the diagrammatic representation of IP 
data packets subdivided into substructural elements in accordance with a first 
conversion modefj}. 

Figure 3 ft} shows a structure diagram for the diagrammatic representation of IP 
data packets subdivided into substructural elements in accordance with a second 
conversion mode. 

[r i t j ure 1 ahowo a diagrammatic representati o n o f a switeliina svstem-PBX 
(Private Draneti Cxelianae^ wliieli is c o nnect e d to an IP (Internet Protocol^ 
or iented communication netw o rk IP - KN via an aeeoa a unit AE.4 DETAILED 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

Examples of data networks in which IP protocols are preferably used are the 
[so-called ? Ethern e t?] 'Ethernet' according to IEEE (Institute of Electrical and 
Electronic Engineers) Standard 802.3 or the [so-call e d ?Tokenring?] Tokenring' 
according to IEEE Standard 802.5. Furthermore, IP HUBs IP-HUB - frequently called 
[?l lub?] 'Hub' in the literature - are connected to the IP-oriented communication 
network IP-KN. The IP hubs are connected to the IP-oriented communication network 
IP-KN via further access units AE. The IP hubs IP-HUB additionally have subscriber 



interfaces TSS for connecting communication terminals to the IP-oriented 
communication network IP-KN. Communication terminals KE1,Pi ...,KEn, wliich are 
connected to an I P hub IP-HUB via the subscriber interfaces TSS are shown by way of 
example. 

A data transmission between the communication terminals KE1,f?f ...,KEn and 
the switching system PBX usually takes place on the basis of substructural elements 
SE according to the [so-ca l led] ATM adaptation layer AAL-Typ2. For a data 
transmission between the communication terminals KE1,{?} ...,KEn and a switching 
system PBX via the IP-oriented communication network IP-KN, a bi-directional 
conversion takes place between the data format formed from substmctural elements 
SE and the data format of the IP-oriented communication network IP-KN due to the 
access units AE { 

}in accordance with two different conversion modes which [will be] are explained in 

greater detail below. 

Figure 2 shows a diagrammatic representation of IP data packets IP-P, 
subdivided into substructural elements SE, according to a first conversion mode. An IP 
data packet IP-P is composed of a packet header H and a payload field with a variable 
length of 1 - 65536 bytes. In the packet header H, switching data such as, for example, 
the destination address and the original address of an IP data packet IP-P are 
essentially stored. 

A substructural element SE is composed of a 3-byte-long cell header SH and a 
payload area I of variable length (0 to 64 bytes). The cell header of a substructural 
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element SE, in turn, is subdivided into an 8-bit-long channel identifier CID, a 6-bit-long 
length indicator LI, a 5-bit-long user-to-user indication UUI and a 5-bit-long cell header 
HEC. The channel identifier CID provides a possibility of allocating a substructural 
element SE to a certain connection via the IP-oriented communication network IP-KN 
5 and thus to transmit data associated with different communication terminals KE1 

....KEn in an IP data packet. The length indicator LI provides a possibility of defining a 
payload area I of variable length so that a voice connection between a communication 
terminal KE1,t?} ...,KEn and the switching system PBX can be implemented with 
variable transmission bit rate. This enables compression algorithms which generate a 
10 variable datastream without corruption of the information from a continuous datastream 
in dependence on the redundancy existing in the data to be transmitted, to be used in 
the communication terminals KE1,f?} ...,KEn. 

According to the first conversion mode, the substructural elements SE are 
inserted into the payload field of an IP data packet IP-P in such a manner that the first 
15 byte of the payload field is occupied by a cell header SH of a substructural element SE 
and the last byte of the payload field ends with the last byte of a substructural element 
SE. This means that the length of the payload field of an IP data packet IP-P is selected 
in such a manner that one or more substructural elements SE are transmitted 
completely in an IP data packet IP-P. Byway of example, two substructural elements 
20 SE1, SE2 are transmitted completely in a first IP data packet IP-P and one 
substructural element SE3 is transmitted in a second IP data packet IP-P in the figure. 
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In the case where one or more IP data packets IP-P have been lost, for example 
due to a transmission error, a synchronization between transmitter and receiver is 
possible by means of the length indicator LI of the first substructural element SE 
transmitted in the payload field of an IP data packet IP-P since the position of any 

5 further substructural elements SE which may be arranged in the payload field can be 
determined from this length indicator LI, 

Figure 3 shows a diagrammatic representation of IP data packets IP-P 
subdivided into substructural elements SE according to a second conversion mode. 
According to the second conversion mode, substructural elements SE can also be 

10 distributed over payload fields of a number of IP data packets IP-P. Shown by way of 
example forthe substructural element SE2 in the figure. The consequence of this is that 
it is no longer mandatory that the payload field of an IP data packet IP-P must begin 
with a cell header SH of a substructural element SE so that, when one or more IP data 
packets are lost, synchronization of transmitter and receiver by means of the length 

15 indicator LI of a substructural element SE is no longer possible. 

For this purpose, the first byte of the payload field of an IP data packet IP-P is 
defined as pointer Z. Thus, the substructural elements SE are only transmitted with the 
second byte of the payload field of an IP data packet IP-P. This pointer Z specifies the 
start address of the first substructural element SE, the cell header SH of which is 

20 located in the payload field of an IP data packet IP-P. This pointer Z can thus be used 
for restoring the synchronization between transmitter and receiver. 
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During a data transmission from a communication terminal KE1 ,f?} . . . ,KEn to the 
switching system PBX, the data to be transmitted are transmitted by the communication 
terminal KE1,f?i ...,KEn in the form of substructural elements SE tothe IP hub IP-HUB 
associated with the communication terminal KE1,p} ..,,KEn. The substructural 
elements SE are inserted into data packets IP-P in accordance with the first or second 
conversion mode, [r e spective l y,] in the access unit AE of the IP hub IP-HUB, the data 
packets IP-P exhibiting the IP address of the access unit AE associated with the 
switching system PBX in the packet header H. After that, the data packets IP-P are 
transmitted via the IP-oriented communication network IP-KN to the access unit AE 
associated with the switching system PBX. This access unit AE extracts the 
substructural elements SE contained in the received data packets IP-P and forwards 
the extracted substructural elements SE to the switching system PBX. 

During a data transmission from the switching system PBX to a communication 
terminal KE1,f?} ...,KEn, the data to be transmitted are transmitted by the switching 
system PBX in the form of substructural elements SE to the access unit AE associated 
with the switching system PBX. In the access unit AE, the substaictural elements SE 
are inserted into data packets IP-P in accordance { 

]with the first or, [respectively,] second conversion mode, the data packets IP-P 
exhibiting in the packet header H the IP address of the IP hub IP-HUB associated with 
the{ 

Jcommunication terminal KE1 ,f?} ...,KEn. The data packets IP-P are then transmitted 
via the IP-oriented communication network IP-KN tothe IP hub IP-HUB addressed. In 
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the access unit AE of the IP hub IP-HUB, the substructural elements SE contained in 
the received data packets IP-P are extracted and forwarded to the corresponding 
communication terminal KE1,f?} ...,KEn by means of the channel identifier CID stored 
in the substructural elements SE. 

5 Due to the transmission of data combined in the substructural elements SE in 

accordance with the ATM adaptation layer AAL-Typ2 via the IP-oriented communication 
network I P-KN, there is no bi-directional conversion between the data format structured 
into substructural elements SE and the RTP data format normally used for transmitting 
voice data via the IP-oriented communication network IP-KN. In addition, the associated 

10 compression/decompression of the data does not take place either. Thus, an 
end-to-end transmission of voice data based on substructural elements SE via an 
IP-oriented communication network IP-KN is possible without loss of voice quality due 
to multiple compression and decompression of the voice data to be transmitted since 
the voice data are transmitted transparently, i.e. without processing in the substructural 

15 elements SE via the IP-oriented communication network IP-KN, 

[Abstract] Although other modifications and changes maybe suggested by 
those skilled in the art, it is the intention of the inventors to embody within the 
patent warranted hereon all changes and modifications as reasonably and 
properly come within the scope of their contribution to the art. 
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[Method f o r connectin g c o mmunication terminals to a switching system v ta-a 
c o mmunicat i on netw o rk ^ ABSTRACT OF DISCLOSURE 

The communication terminals [(KE1,?,KIIn)] are connected to the 
packet-oriented communication network [(IP»KN)] via a hub [(IP-HUB)] and the 

5 switching system [(PBX)] is connected to the packet-oriented communication network 
[(IP-KN)] via an access uni tKAC)] . A data fonnat formed of substructural elements 
[(SC)] is set up for a data transmission between a switching system [(PBX)] and the 
communication terminals [(KE1 ,?,KIIn)] . The data to be transmitted in the form of 
substructural elements [(GC)] are inserted into data packets [(IP*P)] at the transmitter 

1 0 end for a data transmission via the communication network [(ir-KN)] . The substructural 
elements [(SC)] are extracted from the received data packets [( I P«P)] at the receiver 
end. Accordingly, the data packets have been transmitted transparently with no 
compression/decompression and conversion according to the RTF protocol at 
the transmitter and receiver end. [figure 1] 
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SPECIFICATION 
TITLE 

METHOD FOR CONNECTING CORAMUNICATION TERMINALS TO A SWITCHING 
SYSTEM VIA A COMMUNICATION NETWORK 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is directed to a method for connecting communication 
terminals to a switching system. 
Description of the Related Art 

In modern communication technology, there exists an ever-increasing demand 
for broadband transmission of information such as, still and moving pictures in video 
telephone applications and of large volumes of data on the Internet. As a result, the 
significance of transmission technologies for high or variable data transmission rates 
(greater than 100 MBit/s) which take into account both the requirements of the data 
transmission (high speed at variable transmission bit rate) and the requirements of 
voice data transmission (maintenance of time correlations in the case of a data 
transmission by a communication network) is increasing. The asynchronous transfer 
mode (ATM) is a known data transmission method for high data speeds which 
additionally meets the requirements of voice data transmission. 

This requires, in particular, broadband data transmission right up to the 
communication end point area, i.e. from the transmitting communication terminal to the 
receiving communication terminal that is frequently called end-to-end transmission in 

1 
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the literature. The consequence is that the number of ATM-capable connnnunication 
terminals, i.e. of communication terminals which support the ATM data format for a 
transmission of data between communication terminals and the switching system 
associated with the communication terminal, rises drastically. 

5 If such ATM-capable communication terminals are connected to a switching 

system not directly but via a non-ATM-oriented communication network, (for example 
due to a large distance between the communication terminal and the switching system 
associated with the communication terminal,) the ATM data format must be converted 
to the data format of the communication network before any transmission of data via 

10 the communication network takes place. If this communication network is a data 
network which frequently already exists in companies and in which, preferably, Internet 
protocols (IPs) are used such as, for example, the "Ethernet" or the "Tokenring", the 
transmission of data to be transmitted in a voice call will take place via such an IP- 
oriented communication network in accordance with the Realtime Transport Protocol 

15 (RTP) according to ITU-T (International Telecommunication Union) Standard H. 225,0, 
If compressed voice data are transmitted - as used, for example, in mobile radio - 
these compressed voice data must be decompressed at the transmitter end before they 
are transmitted via the IP-oriented communication network, converted into the IP data 
format according to the RTP protocol and then recompressed for the transmission. 

20 Furthermore, the data must be decompressed at the receiver end, converted into the 
original data format and then recompressed for the further transmission. This frequent 
compression/decompression of the voice data leads to a corruption at the receiver end 



of the voice data originally transmitted which may be audible and can thus be sensed 
to be disturbing. 

It is the object of the following invention to specify a method by means of which 
voice data transmission via an IP-oriented computer network is made possible without 
loss of voice quality. 

To provide a better understanding of a data transmission between an ATM- 
capable communication terminal and a switching system associated with the 
communication terminal, it appears to be necessary first of all to discuss known 
principles again in greater detail. 

A data transmission between an ATM-capable communication terminal and a 
switching system associated with the communication terminal - frequently called Home 
PBX of the communication terminal in the literature - usually takes place on the basis 
of so-called CPS (Common Part Sublayer) packets - referred to as substructural 
elements SE in the following text - according to the so-called ATM adaptation layer 
AAL-Typ2. In this arrangement, the ATM adaptation layer AAL provides an adaptation 
between the format of the ATM layer (layer 2) and the network layer (layer 3) of the OSI 
(Open System Interconnection) reference model. 

A substructural element SE is composed of a 3-byte-long cell header SH and a 
payload area I of variable length (0 to 64 bytes). The cell header of a substructural 
element SE, in turn, is subdivided into an 8-bit-long channel identifier CID, a 6-bit-long 
length indicator LI, a 5-bit-long user-to-user indication UUI and a 5-bit-Iong cell header 
error control HEC. 



SUMMARY OF THE INVENTION 

A significant advantage of the method according to the present invention consists 
in that the data packed into substructural elements can be transmitted transparently, 
i.e. without processing via the IP-oriented communication network and there is thus no 

5 compression/decompression and conversion according to the RTP protocol at the 
transmitter and receiver end. 

A further advantage of the method according to the invention consists in that, by 
substructuring the data packets set up for a data transmission via the IP-oriented 
communication network into the substructural elements, data allocated to different 

10 communication terminals can be transmitted within a data packet. 

Furthermore, the present invention, due to the transmission of an individually 
adjustable number of payload bytes associated with a voice link in a substructural 
element of a data packet, is capable of a data transmission with a variable transmission 
rate. This makes it possible to use compression algorithms which generate a variable 

15 datastream without corruption of the information, from a continuous datastream in 
dependence on the redundancy existing in the data to be transmitted. 

In addition, due to the definition of the first payload segment of a data packet as 
a pointer which designates the start address of a first substructural element located in 
the payload area of the data packet, by implementing the present invention it is possible 

20 to synchronize transmitter and receiver in a simple manner when one or more data 
packets are lost. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a structure diagram for the diagrammatic representation of 
communication terminals connected to a switching system via an IP-oriented 
communication network. 
5 Figure 2 shows a structure diagram for the diagrammatic representation of IP 

data packets subdivided into substructural elements in accordance with a first 
conversion mode. 

Figure 3 shows a structure diagram for the diagrammatic representation of IP 
data packets subdivided into substructural elements in accordance with a second 
10 conversion mode. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Examples of data networks in which IP protocols are preferably used are the 
'Ethernet' according to IEEE (Institute of Electrical and Electronic Engineers) Standard 
802,3 or the Tokenring' according to IEEE Standard 802.5. Furthermore, IP HUBs IP- 

15 HUB - frequently called 'Hub' in the literature - are connected to the IP-oriented 
communication network IP-KN. The IP hubs are connected to the IP-oriented 
communication network IP-KN via further access units AE. The IP hubs IP-HUB 
additionally have subscriber interfaces TSS for connecting communication terminals to 
the IP-oriented communication network IP-KN, Communication terminals KE1,...,KEn, 

20 which are connected to an IP hub IP-HUB via the subscriber interfaces TSS are shown 
by way of example. 



A data transmission between the communication terminals KE1 , . . . ,KEn and the 
switching system PBX usually takes place on the basis of substructural elements SE 
according to the ATM adaptation layer AAL-Typ2. For a data transmission between the 
communication terminals KE1,...,KEn and a switching system PBX via the IP-oriented 

5 communication network IP-KN, a bi-directional conversion takes place between the data 
format formed from substructural elements SE and the data format of the IP-oriented 
communication network IP-KN due to the access units AE in accordance with two 
different conversion modes which are explained in greater detail below. 

Figure 2 shows a diagrammatic representation of IP data packets IP-P, 

10 subdivided into substructural elements SE, according to a first conversion mode. An IP 
data packet IP-P is composed of a packet header H and a payload field with a variable 
length of 1 - 65536 bytes. In the packet header H, switching data such as, for example, 
the destination address and the original address of an IP data packet IP-P are 
essentially stored. 

15 A substructural element SE is composed of a 3-byte-long cell header SH and a 

payload area 1 of variable length (0 to 64 bytes). The cell header of a substructural 
element SE, in turn, is subdivided into an 8-bit-long channel identifier CID, a 6-bit-long 
length indicator LI, a 5-bit-long user-to-user indication UUI and a 5-bit-long cell header 
HEC. The channel identifier CID provides a possibility of allocating a substructural 

20 element SE to a certain connection via the IP-oriented communication network IP-KN 
and thus to transmit data associated with different communication terminals 
KE1,...,KEn in an IP data packet. The length indicator LI provides a possibility of 
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defining a payload area I of variable length so that a voice connection between a 
communication terminal KE1,...,KEn and the switching system PBX can be 
implemented with variable transmission bit rate. This enables compression algorithms 
which generate a variable datastream without corruption of the information from a 
continuous datastream in dependence on the redundancy existing in the data to be 
transmitted, to be used in the communication terminals KE1,...,KEn. 

According to the first conversion mode, the substructural elements SE are 
inserted into the payload field of an IP data packet IP-P in such a manner that the first 
byte of the payload field is occupied by a cell header SH of a substructural element SE 
and the last byte of the payload field ends with the last byte of a substructural element 
SE. This means that the length of the payload field of an IP data packet IP-P is selected 
in such a manner that one or more substructural elements SE are transmitted 
completely in an IP data packet IP-P. By way of example, two substructural elements 
SE1 , SE2 are transmitted completely in a first IP data packet IP-P and one substructural 
element SE3 is transmitted in a second IP data packet IP-P in the figure. 

In the case where one or more IP data packets IP-P have been lost, for example 
due to a transmission error, a synchronization between transmitter and receiver is 
possible by means of the length indicator LI of the first substructural element SE 
transmitted in the payload field of an IP data packet IP-P since the position of any 
further substructural elements SE which may be arranged in the payload field can be 
determined from this length indicator LI. 



Figure 3 shows a diagrammatic representation of IP data pacl<ets IP-P 
subdivided into substructural elements SE according to a second conversion mode. 
According to the second conversion mode, substructural elements SE can also be 
distributed over payload fields of a number of IP data packets IP-P. Shown by way of 
example for the substructural element SE2 in the figure. The consequence of this is that 
it is no longer mandatory that the payload field of an IP data packet IP-P must begin 
with a cell header SH of a substructural element SE so that, when one or more IP data 
packets are lost, synchronization of transmitter and receiver by means of the length 
indicator LI of a substructural element SE is no longer possible. 

For this purpose, the first byte of the payload field of an IP data packet IP-P is 
defined as pointer Z. Thus, the substructural elements SE are only transmitted with the 
second byte of the payload field of an IP data packet IP-P. This pointer Z specifies the 
start address of the first substructural element SE, the cell header SH of which is 
located In the payload field of an IP data packet IP-P. This pointer Z can thus be used 
for restoring the synchronization between transmitter and receiver. 

During a data transmission from a communication terminal KE1,...,KEn to the 
switching system PBX, the data to be transmitted are transmitted by the communication 

terminal KE1 KEn in the form of substructural elements SE to the IP hub IP-HUB 

associated with the communication terminal KE1 KEn. The substructural elements 

SE are inserted into data packets IP-P in accordance with the first or second conversion 
mode, in the access unit AE of the IP hub IP-HUB, the data packets IP-P exhibiting the 
IP address of the access unit AE associated with the switching system PBX in the 
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packet header H. After that, the data packets IP-P are transmitted via the IP-oriented 
communication network IP-KN to the access unit AE associated with the switching 
system PBX. This access unit AE extracts the substructural elements SE contained in 
the received data packets IP-P and forwards the extracted substructural elements SE 

5 to the switching system PBX. 

During a data transmission from the switching system PBX to a communication 
terminal KE1 , . . . , KEn, the data to be transmitted are transmitted by the switching system 
PBX in the form of substructural elements SE to the access unit AE associated with the 
switching system PBX. In the access unit AE, the substructural elements SE are 

10 inserted into data packets IP-P in accordance with the first or, second conversion mode, 
the data packets IP-P exhibiting in the packet header H the IP address of the IP hub IP- 
HUB associated with the communication terminal KE1,...,KEn. The data packets IP-P 
are then transmitted via the IP-oriented communication network IP-KN to the IP hub IP- 
HUB addressed. In the access unit AE of the IP hub IP-HUB, the substructural elements 

15 SE contained in the received data packets IP-P are extracted and forwarded to the 
corresponding communication terminal KE1 ,KEn by means of the channel identifier 
CID stored in the substructural elements SE. 

Due to the transmission of data combined in the substructural elements SE in 
accordance with theATM adaptation iayerAAL-Typ2 viathe IP-oriented communication 

20 network IP-KN, there is no bi-directional conversion between the data format structured 
into substructural elements SE and the RTP data format normally used for transmitting 
voicedata via the IP-oriented communication network IP-KN, In addition, the associated 



compression/decompression of the data does not take place either. Thus, an end-to- 
end transnnission of voice data based on substructural elements SE via an IP-oriented 
communication network IP-KN is possible without loss of voice quality due to multiple 
compression and decompression of the voice data to be transmitted since the voice 
data are transmitted transparently, i.e. without processing in the substructural elements 
SE via the IP-oriented communication network IP-KN. 

Although other modifications and changes may be suggested by those skilled in 
the art, it is the intention of the inventors to embody within the patent warranted hereon 
all changes and modifications as reasonably and properly come within the scope of 
their contribution to the art. 
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Description 

Method for connecting communication terminals to a 
switching system via a communication network 

5 

There is in modern communication technology an 
ever-increasing demand for broadband transmission of 
information such as, for example, of still and moving 
pictures in video telephone applications or, 
10 respectively, of large volumes of data on the so-called 
Internet. As a result, the significance of transmission 
technologies for high or variable data transmission 
rates (greater than 100 MBit/s) which take into account 
both the requirements of the data transmission (high 

15 speed at variable transmission bit rate) and the 
requirements of voice data transmission (maintenance of 
time correlations in the case of a data transmission by 
a communication network) is increasing. The so-called 
asynchronous transfer mode (ATM) is a known data 

20 transmission method for high data speeds which 
additionally meets the requirements of voice data 
transmission . 

This requires, in particular, broadband data 
transmission right up to the communication end point 

25 area, i.e. from the transmitting communication terminal 
to the receiving communication terminal that is 
frequently called fend-to-end transmission in the 
literature. The consequence is that the number of so- 
called ATM-capable communication terminals, i.e. of 

30 communication terminals which support the ATM data 
format for a transmission of data between communication 
terminals and the switching system associated with the - 
communication terminal, rises steeply. 

If such ATM-capable communication terminals are 

35 connected to a switching system not directly but via a 
non-ATM-oriented communication network, for example due 
to a large distance between the communication terminal 
and the switching system associated with the 
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communication terminal, the ATM data format must be 
converted to the data format of the communication 
network 
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before any transmission of data via the communication 
network. If this communication network is a data 
network which frequently already exists in companies 
and in which, preferably, Internet protocols (IPs) are 
used such as, for example, the so-called '"Ethernet" or 
the so-called ''Tokenring", the transmission of data to 
be transmitted in a voice call will take place via such 
an IP-oriented communication network in accordance with 
the Realtime Transport Protocol (RTP) according to ITU- 
T (International Telecommunication Union) Standard 
H. 225.0. 

If compressed voice data are transmitted - as 
used, for example, in mobile radio - these compressed 
voice data must be decompressed at the transmitter end 
before they are transmitted via the IP-oriented 
communication network, converted into the IP data 
format according to the RTP protocol and then 
recompressed for the transmission. Furthermore, the 
data must be decompressed at the receiver end, 
converted into the original data format and then 
recompressed for the further transmission. This 
frequent compression/decompression of the voice data 
leads to a corruption at the receiver end of the voice 
data originally transmitted which may be audible and 
can thus be sensed to be disturbing. 

It is the object of the following invention to 
specify a method by means of which voice data 
transmission via an IP-oriented computer network is 
made possible without loss of voice quality. 

According to the invention, the object is 
achieved by means of the features of claims 1 and 2, 
respectively - 

To provide a better understanding of a data 
transmission between an ATM-capable communication 
terminal and a switching system associated with the 
communication terminal, it appears to be 
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necessary first of all to discuss known principles 
again in greater detail. 

A data transmission between an ATM-capable 
communication terminal and a switching system 
associated with the communication terminal - frequently 
called Home PBX of the communication terminal in the 
literature - usually takes place on the basis of so- 
called CPS (Common Part Sublayer) packets - called 
substructural elements SE in the text which follows - 
according to the so-called ATM adaptation layer AAL- 
Typ2. In this arrangement, the ATM adaptation layer AAL 
provides an adaptation between the format of the ATM 
layer (layer 2) and the network layer (layer 3) of the 
OSI (Open System Interconnection) reference model. 

A substructural element SE is composed of a 3- 
byte-long cell header SH and a payload area I of 
variable length (0 to 64 bytes) . The cell header of a 
substructural element SE, in turn, is subdivided into 
an 8-bit-long channel identifier CID, a 6-bit-long 
length indicator LI, a 5-bit-long user-to-user 
indication UUI and a 5-bit-long cell header error 
control HEC. 

A significant advantage of the method according 
to the invention consists in that the data packed into 
substructural elements can be transmitted 

transparently, i.e. without processing via the IP- 
oriented communication network and there is thus no 
compression/decompression and conversion according to 
the RTF protocol at the transmitter and receiver end. 

A further advantage of the method according to 
the invention consists in that, by substructuring the 
data packets set up for a data transmission via the IP- 
oriented communication network into so-called 
substructural elements , 
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data allocated to different communication terminals can 
be transmitted within a data packet. 

Advantageous further developments of the 
invention are specified in the subclaims. 

An advantage of embodiments of the invention 
defined in the subclaims consists, among other things, 
in that due to the transmission of an individually 
adjustable number of payload bytes associated with a 
voice link in a substructural element of a data packet, 
a data transmission with a variable transmission rate 
can be implemented. This makes it possible to use 
compression algorithms which generate a variable 
datastream without corruption of the information, from 
a continuous datastream in dependence on the redundancy 
existing in the data to be transmitted. 

A further advantage of embodiments of the 
invention defined in the subclaims consists in that, 
due to the definition of the first payload segment of a 
data packet as a pointer which designates the start 
address of a first substructural element located in the 
payload area of the data packet, it is possible to 
synchronize transmitter and receiver in a simple manner 
when one or more data packets are lost. 

In the text which follows, an exemplary 
embodiment of the invention will be explained in 
greater detail with reference to the drawing, in which: 
Figure 1: shows a structure diagram for the 
diagrammatic representation of communication 
terminals connected to a switching system via 
an IP-oriented communication network; 
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Figure 2: shows a structure diagram for the dia- 
grammatic representation of IP data packets 
subdivided into substructural elements in 
accordance with a first conversion mode; 
5 Figure 3: shows a structure diagram for the dia- 
grammatic representation of IP data packets 
subdivided into substructural elements in 
accordance with a second conversion mode. 
Figure 1 shows a diagrammatic representation of 
10 a switching system PBX (Private Branch Exchange) which 
is connected to an IP (Internet Protocol) oriented 
communication network IP-KN via an access unit AE . 
Examples of data networks in which IP protocols are 
preferably used are the so-called ^Ethernet' according 
15 to IEEE (Institute of Electrical and Electronic 
Engineers) Standard 802.3 or the so-called ^Tokenring' 
according to IEEE Standard 8 02.5. Furthermore, IP HUBs 
IP-HUB - frequently called ^Hub' in the literature - 
are connected to the IP-oriented communication network 
20 IP-KN. The IP hubs are connected to the IP-oriented 
communication network IP-KN via further access units 
AE. The IP hubs IP-HUB additionally have subscriber 
interfaces TSS for connecting communication terminals 
to the IP-oriented communication network IP-KN. 
25 Communication terminals KEl,...,KEn, which are connected 
to an IP hub IP-HUB 'via the subscriber interfaces TSS 
are shown by way of example. 

A data transmission between the communication 
terminals KEl,..-,KEn and the switching system PBX 
30 usually takes place on the basis of substructural 
elements SE according to the so-called ATM adaptation 
layer AAL-Typ2, For a data transmission between the 
communication terminals KEl,,..,KEn and a switching 
system PBX via the IP-oriented communication network 
35 IP-KN, a bi-directional conversion takes place between 
the data format formed from substructural elements SE 
and the data format of the IP-oriented communication 
network IP-KN due to the access units AE 



GR 98 P 2841 

- 6 - 

in accordance with two different conversion modes which 
will be explained in greater detail below. 

Figure 2 shows a diagrammatic representation of 
IP data packets IP-P, subdivided into substructural 
5 elements SE, according to a first conversion mode. An 
IP data packet IP-P is composed of a packet header H 
and a payload field with a variable length of 1 - 65536 
bytes. In the packet header H, switching data such as, 
for example^ the destination address and the original 
10 address of an IP data packet IP-P are essentially 
stored. 

A substructural element SE is composed of a 
3-byte-long cell header SH and a payload area I of 
variable length (0 to 64 bytes) . The cell header of a 

15 substructural element SE, in turn, is subdivided into 
an 8-bit-long channel identifier CID, a 6-bit-long 
length indicator LI, a 5-bit-long user-to-user 
indication UUI and a 5-bit-long cell header HEC. The 
channel identifier CID provides a possibility of 

20 allocating a substructural element SE to a certain 
connection via the IP-oriented communication network 
IP-KN and thus to transmit data associated with 
different communication terminals KEl,...,KEn in an IP 
data packet. The length indicator LI provides a 

25 possibility of defining a payload area I of variable 
length so that a voice connection between a 
communication terminal KEl,...,KEn and the switching 
system PBX can be implemented with variable 
transmission bit rate. This enables compression 

30 algorithms which generate a variable datastream without 
corruption of the information from a continuous 
datastream in dependence on the redundancy existing in 
the data to be transmitted, to be used in the 
communication terminals KEl,...,KEn. 



35 



GR 98 P 2841 



_ 7 - 



According to the first conversion mode, the 
substructural elements SE are inserted into the payload 
field of an IP data packet IP-P in such a manner that 
the first byte of the payload field is occupied by a 
cell header SH of a substructural element SE and the 
last byte of the payload field ends with the last byte 
of a substructural element SE . This means that the 
length of the payload field of an IP data packet IP-P 
is selected in such a manner that one or more 
substructural elements SE are transmitted completely in 
an IP data packet IP-P. By way of example, two 
substructural elements SEl, SE2 are transmitted 
completely in a first IP data packet IP-P and one 
substructural element SE3 is transmitted in a second IP 
data packet IP-P in the figure. 

In the case where one or more IP data packets 
IP-P have been lost, for example due to a transmission 
error, a synchronization between transmitter and 
receiver is possible by means of the length indicator 
LI of the first substructural element SE transmitted in 
the payload field of an IP data packet IP-P since the 
position of any further substructural elements SE which 
may be arranged in the payload field can be determined 
from this length indicator LI. 

Figure 3 shows a diagrammatic representation of 
IP data packets IP-P subdivided into substructural 
elements SE according to a second conversion mode. 
According to the second conversion mode, substructural 
elements SE can also be distributed over payload fields 
of a number of IP data packets IP-P. Shown by way of 
example for the substructural element SE2 in the 
figure. The consequence of this is that it is no longer 
mandatory that the payload field of an IP data packet 
IP-P must begin with a cell header SH of a 
substructural element SE so that, when one or more IP 
data packets are lost, synchronization of transmitter 
and receiver by means of the length indicator LI of a 
substructural element SE is no longer possible. 
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For this purpose, the first byte of the payload 
field of an IP data packet IP-P is defined as pointer 
Z. Thus, the substructural elements SE are only 
transmitted with the second byte of the payload field 
of an IP data packet IP-P. This pointer Z specifies the 
start address of the first substructural element SE, 
the cell header SH of which is located in the payload 
field of an IP data packet IP-P. This pointer Z can 
thus be used for restoring the synchronization between 
transmitter and receiver. 

During a data transmission from a communication 
terminal KEl,...,KEn to the switching system PBX, the 
data to be transmitted are transmitted by the 
communication terminal KEl,...,KEn in the form of 
substructural elements SE to the IP hub IP-HUB 
associated with the communication terminal KEl,...,KEn. 
The substructural elements SE are inserted into data 
packets IP-P in accordance with the first or second 
conversion mode, respectively, in the access unit AE of 
the IP hub IP-HUB, the data packets IP-P exhibiting the 
IP address of the access unit AE associated with the 
switching system PBX in the packet header H. After 
that, the data packets IP-P are transmitted via the IP- 
oriented communication network IP-KN to the access unit 
AE associated with the switching system PBX. This 
access unit AE extracts the substructural elements SE 
contained in the received data packets IP-P and 
forwards the extracted substructural elements SE to the 
switching system PBX. 

During a data transmission from the switching 
system PBX to a communication terminal KEl,...,KEn, the 
data to be transmitted are transmitted by the switching 
system PBX in the form of substructural elements SE to 
the access unit AE associated with the switching system 
PBX. In the access unit AE, the substructural elements 
SE are inserted into data packets IP-P in accordance 
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with the first or, respectively, second conversion 
mode, the data packets IP-P exhibiting in the packet 
header H the IP address of the IP hub IP-HUB associated 
with the 
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communication terminal KEl,...,KEn. The data packets IP-P 
are then transmitted via the IP-oriented communication 
network IP-KN to the IP hub IP-HUB addressed. In the 
access unit AE of the IP hub IP-HUB, the substructural 
elements SE contained in the received data packets IP-P 
are extracted and forwarded to the corresponding 
communication terminal KEl,.,.,KEn by means of the 
channel identifier CID stored in the substructural 
elements SE . 

Due to the transmission of data combined in the 
substructural elements SE in accordance with the ATM 
adaptation layer AAL-Typ2 via the IP-oriented 
communication network IP-KN, there is no bi-directional 
conversion between the data format structured into 
substructural elements SE and the RTP data format 
normally used for transmitting voice data via the IP- 
oriented communication network IP-KN. In addition, the 
associated compression/decompression of the data does 
not take place either. Thus, an end-to-end transmission 
of voice data based on substructural elements SE via an 
IP-oriented communication network IP-KN is possible 
without loss of voice quality due to multiple 
compression and decompression of the voice data to be 
transmitted since the voice data are transmitted 
transparently, i.e. without processing in the 
substructural elements SE via the IP-oriented 
communication network IP-KN, 
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Patent claims 

1. A method for transmitting data from 
communication terminals (KEl,„.,KEn) via a packet- 
oriented communication network (IP-KN) to a switching 
system (PBX) , the communication terminals (KEl,.„,KEn) 
being connected to the packet-oriented communication 
network (IP-KN) via at least one hub (IP-HUB) and the 
switching system (PBX) via an access unit (AE) , a data 
format formed of substructural elements (SE) being set 
up for a data transmission between the switching system 
(PBX) and the communication terminals (KEl, KEn) , 

in which a communication terminal (KEl, KEn) transmits 
the data to be transmitted in the form of substructural 
elements (SE) to the hub (IP-HUB) which inserts the 
substructural elements (SE) into data packets (IP-P) 
and the access unit (AE) extracts the substructural 
elements (SE) from the received data packets (IP-P) and 
forwards the extracted substructural elements (SE) to 
the switching system (PBX) . 

2. The method for transmitting data from a 
switching system (PBX) via a packet-oriented 
communication network (IP-KN) to communication 
terminals (KEl , KEn) , the communication terminals 
(KEl,...,KEn) being connected to the packet-oriented 
communication network (IP-KN) via at least one hub (IP- 
HUB) and the switching system (PBX) via an access unit 
(AE), in which a data format formed of substructural 
elements (SE) is set up for a data transmission between 
the switching system (PBX) and the communication 
terminals (KEl, KEn) , 

in which the switching system (PBX) transmits the data 
to be transmitted in the form of substructural elements 
(SE) to the access unit (AE) which inserts the 
substructural elements (SE) into data packets (IP-P), 
and 
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in which the hub (IP-HUB) extracts the substructural 
elements (SE) from the received data packets (IP-P) and 
forwards the extracted substructural elements (SE) to 
the corresponding communication terminal (KEl , KEn) . 

3. The method as claimed in claim 1 or 2, 
characterized in that the data packets (IP-P) are 
structured as IP (Internet Protocol) data packets. 

4. The method as claimed in one of the preceding 
claims, characterized in that the substructural 
elements (SE) in each case exhibit a cell header (SH) 
in which a channel identifier (CID) for designating an 
association of the substructural elements (SE) with a 
communication terminal (KEl, KEn) is stored and in 
which a length indicator (LI) for specifying the number 
of payload segments transmitted in a substructural 
element (SE) is stored. 

5. The method as claimed in one of the preceding 
claims, characterized in that the substructural 
elements (SE) are structured according to the ATM 
(Asynchronous Transfer Mode) data format in accordance 
with a convention known as second ATM adaptation layer 
AAL-Typ2 . 

6. The method as claimed in one of the preceding 
claims, characterized in that, for the data 
transmission, the substructural elements (SE) are 
arranged in a payload area of a data packet (IP-P) in 
such a manner that a substructural element (SE) begins 
in a segment defined as the first payload segment of 
the IP data packet (IP-P) . 
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7. The method as claimed in one of claims 1 to 5, 

characterized in that, in a segment defined as the 
first payload segment of an IP data packet (IP-P), a 
pointer (Z) is defined by means of which the start 
address of the first substructural element (SE) located 
in the payload area of an IP data packet (IP-P) is 
designated. 
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Abstract 

Method for connecting cominuni cation terminals to a 
switching system via a communication network 

5 

The communication terminals (KEl , KEn) are 
connected to the packet-oriented communication network 
(IP-KN) via a hub (IP-HUB) and the c switching system 
(PBX) is connected to the packet-oriented communication 

10 network (IP-KN) via an access unit (AE) . A data format 
formed of substructural elements (SE) is set up for a 
data transmission between a switching system (PBX) and 
the communication terminals (KEl , KEn) . The data to be 
transmitted in the form of substructural elements (SE) 

15 are inserted into data packets (IP-P) at the 
transmitter end for a data transmission via the 
communication network (IP-KN) . The substructural 
elements (SE) are extracted from the received data 
packets (IP-P) at the receiver end, 

20 

Figure 1 
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ABSTRACT OF DISCLOSURE 

The communication terminals are connected to the packet-oriented 
communication network via a hub and the switching system is connected to the packet- 
oriented communication network via an access unit. A data format formed of 

5 substructural elements is set up for a data transmission between a switching system 
and the communication terminals. The data to be transmitted in the form of 
substructural elements are inserted into data packets at the transmitter end for a data 
transmission via the communication network. The substructural elements are extracted 
from the received data packets at the receiver end. Accordingly, the data packets have 

10 been transmitted transparently with no compression/decompression and conversion 
according to the RTP protocol at the transmitter and receiver end. 
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dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
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dass ich, nach bestenn Wissen der ursprungliche, 
erste und alieinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) oder ein ursprunglicher, erster 
und Miterfinder (falls nachstehend nnehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird far die Erfindung mit dem Titel: 

Verfahren zum Anschlie(3>en von Kommuni- 
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Ich bestatige hiermit, dass ich den Inhalt der obigen 
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an 



Ich beanspruche hiermit auslandische Prioritatsvor- 
teile gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur em Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der An- 
meldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe 1 am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
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the specification of which 
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was filed on as 

PCT international application 

PCT Application No. 
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(if applicable) 
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1 acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal Regula- 
tions, §1. 56(a). 



1 hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
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patent or inventor's certificate having a filing date 
before that of the application on which priority is clai- 
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der fruheren Anmeldung und dem nationalen oder 
PCT international en Anmeldedatum dieser Anmel- 
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tes Code. §120 of any United States applicatjon(s) 
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